Key indicators: single-crystal X-ray study; T = 293 K; mean (C-C) = 0.006 Å; disorder in main residue; R factor = 0.059; wR factor = 0.182; data-to-parameter ratio = 12.9.
In the title compound, C 22 H 26 N 2 O 5 , the central 1,4-dihydropyrazine ring adopts a boat conformation, while the benzene ring and the two disordered components of the furan ring are inclined at angles of 77.9 (5) and 61.9 (7)
. Three of the C atoms of the furan ring are disordered over two positions with occupancies of 0.655 (18) and 0.345 (18). In the crystal structure, weak intermolecular C-HÁ Á ÁO hydrogen bonds link the molecules into chains propagating in [010] .
Related literature
For the biological properties of 1,4-dihydropyrazines, see: Goto et al. (1968) ; Teranishi & Goto (1990) . For their biomedical applications, see : Brook et al. (1992) ; Sit et al. (2002) . For the synthesis of 1,4-dihydropyrazines, see: Wolfbeis (1977) ; Chorvat & Rorig (1988) ; Rodrigues et al. (2004) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ).
Symmetry code: (i) x; y À 1; z.
Data collection: RAPID-AUTO (Rigaku, 2000) ; cell refinement: RAPID-AUTO; data reduction: CrystalStructure (Rigaku/MSC, 2000); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: SHELXTL (Sheldrick, 2008) ; software used to prepare material for publication: SHELXL97.
Diethyl 4-(4,5-dihydrofuran-2-yl)-3,5-dimethyl-1-phenyl-1,4-dihydropyrazine-2,6-dicarboxylate J.-Y. He, Z.-L. Tan and H. Yan
Comment
The application of 1,4-dihydropyrazines in the field of biological agents and medicines has been widely investigated (Brook, et al., 1992 , Sit, et al., 2002 , because 1,4-dihydropyrazine unit was found to be a component of the flavin coenzymes and several marine luciferins (Goto et al., 1968; Teranishi & Goto, 1990) . Although the synthesis of 1,4-dihydropyrazines has been studied for many years (Wolfbeis 1977; Chorvat & Rorig 1988; Rodrigues et al. 2004) , their photochemical properties have not been paid much attention in the literature to date.
The photochemical stability of 2,6-diethoxycarbonyl-3,5-dimethyl-1-phenyl-1,4-dihydro-pyrazine (II) was investigated in a variety of conventional solvents such as benzene, THF, acetone, ethyl acetate, ethyl nitrile, n-hexane, ether, methanol and dichloromethane. In THF, the title compound (I), was obtained in a yield of ca 5% after irradiation for 8 h with a high-pressure Hg lamp. A similar transformation also occurred by irradiation with sunlight, ultraviolet, or other lower powered light sources. The present X-ray crystal structure analysis was undertaken, to study the stereochemistry and crystal packing of (I).
In (I) (Fig. 1) , the 1,4-dihydropyrazine ring (N1/C3/C2/N2/C6/C7) adopts a boat conformation: atoms C2, C3, C6 and C7 are coplanar, with atoms N1 and N2 deviating from this plane by 0.517 (4) and 0.362 (5) Å, respectively. The dihedral angle between the phenyl ring and C2/C3/C6/C7 plane is 70.46 (18)°. with those between the phenyl ring and the two disorder components of the furan ring are 77.9 (5)° and 61.9 (7)° respectively. In the crystal structure, weak intermolecular C-H···O hydrogen bonds (Table 1) link the molecules into chains propagated along b axis.
Experimental
Diethyl 3,5-dimethyl-1-phenyl-1,4-dihydropyrazine-2,6-dicarboxylate, (330 mg, 1 mmol) was dissolved in dry furan (30 ml) and poured into the photolysis unit. The solution was irradiated with a 500 W Hg lamp. The reaction was monitored by TLC. After 8 h, the solvent was removed in vacuo and the crude sample was purified on a silica-gel column using an n-hexane/ethyl acetate (20:1 v/v) as eluant. Colourless blocks of (I) were obtained by slow evaporation of a n-hexane / ethyl acetate solution (3:1 v/v) in a yield of 5.2% (21 mg; m.p. 421-423 K).
Refinement
All H-atoms were positioned geometrically (C-H = 0.93-0.96Å) and refined as riding with U iso (H) = 1.2U eq (C) or 1.5U eq (methyl C). Some cardon atoms in the furan ring refined with very anisotropic displacemet factors, indicating positional disorder. In the chosen disorder model, atoms C19, C20 and C21 were disordered over two positions with refined occupancies of 0.655 (18) and 0.345 (18). However, high atomic displacement parameters for these and their neighbouring atoms indicates that additional unresolved disorder may also be present.
supplementary materials sup-2 Figures   Fig. 1 . The molecular structure of (I) showing only the major disorder component of the furan ring. Displacement ellipsoids are drawn at the 30% probability level and H atoms have been omitted for clarity. 
